thematical,- 
lrants, and "other. Mat 


ents, are taught by the 
n the County of R. 
Alſa, If any Gen 


| a. Map 
ade, or would have about his Houle: or 
arden any dun- Dial, of what Kind ſoever, 
ay have his Deſire fulfill d by the Fo yr 
reaſonable Rates. Likewiſe Quadrants 
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Solide, and the 3 of 
Artiieers relating - 
5 not finding An one Book fo ee 
Iss to give any tolerable Satisfaction to 
- a Learner 3 and ! having Fin and 
. A3 taught | 


= . $%. 
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taught Meaſuring for ſeveral mas 
| and thereby gaind Experience and 
Knowledge in that Art, having learn- 
ed ſome Things from: one Author, 
aud ſome Things from another, I Le. 
Sin to think of digeſting my Thoughts 
into ſome ſuch Method as might give 
a Learner full Satisfaction, without 
being at the Charge of buying ſo ma- 
ny Books; and being importun'd there- 
unto by ſome Friends, I fell to work, 
and at laſt brought them to that Per- 
fection you here 1 the and 

| * . 
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1 As to the Wa Urich tick, 
1 have been as brief as the Matter 
: as well bear, to make! it . 


4 As! to. the multiply ing of Feet 
Top 9 Inches, commonly cad © 7 
Aultiplicatian; my: Method di 
from that Which is uſually taught in 

other Authore, as being (I 2 
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d 3. In meaſuring of Sr 7 
n- Solids, I have gwen the Demonſtra- 
r, tion of the Rules, which 1 thought 
e- might be very acceptable to the In- 
ts I genious ; for indeed I always Joe 
re upon the Writing of a Rule without 
at 2 Demonſtration, (in any Part of the 
a- Mathematicks) to be but lame and de- 
e- ſective ʒ and for want of knowing the 
k, Reaſon of the Ruler a Learner may 
r- commit great Errors; beſides, when 
ve a Learner knows the Reaſon of "the 
Rules, he may retain them better in 
his Memory. The Rule for meaſuring 
, a Priſmoid and Cylindroid, I had of 
ter of Mr. Everard's or of Gaugimg ; hut 
the Reafon he does not ſhew, neither 
have I found it in any other Author; 
but that the Method, is 1 1 ä 
ae to make pia. D Sia ken ts 
5 2911.4 Lad pt. 55 gibt "hy 8 
The Demopſtrations of the, es. 
for finding: the Area of an Ellipas 
and ae alſo the Demonſtra- 
tion of che Rules for finding * 
ſolid Comer of. zhe Fruſtum of n 
Cone and * the 3 of 
1 * 


— 


— 


B 


lick Conoid; and of a Parabolick Spiu- 


te ingeniom Mr. Ward's Towng M. 
cu- 


| rhomatician's Guide; where th 


 Enucleata ; 


Line, which is. 
= - 0 Eighteen Inch-Rules, 


The PREFACE 
2 Globe, of 2 8 pheroid; Aa "HERA 


dle, and their Fruſtums, I had from 


rious and ingenious Reader may ſee 
many other Demonſtrations algebta- 
jcally perform d: I have alſo demon- 
ſtrated the Rule for finding the Soli- 
dity of a Globe Gut of Pardic's Ele- 
ments of Geometry,” (Book the gh, 
_ the 33d) ubHſh'd in Each, with 
many Additions, by the Reverend 
Dr. Harris, E. R. S. and the ſame is 
alſo done out of Sturmius's Marbofis 
fo that the ingenious Rea- 
der may alh which of thoſe * he 
likes belt, _ 


The Seale tam 


"Y 10 de 2 b 
all the Operations, is the Line o 
Numbers, commonly ealrd, Gumer's 
upon e ordinary 


Two Feet, wr 
commonly u Carpenters, 
— . deczule 1: Sele 

b 5 C + 11 wy 
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Gauging, Dyalling, &c. There ate 


Satisfaction in thoſe Authors. 


find, conſiſts only of Units, then the 


w 3 Fi. 
% 
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- 
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needles, as well as impertinent, to 
write he Uſe... of Sliding: Rules, or 
any other particular Scales, they Fr 
ing ſufficiently treated of by ſeveral 
Authors, viz. by the above-namd 
Mr. Everard, in his Art of Gauging 
above-mention'd, where you have the 
Uſe of a Sliding-Rule! | in e 
Geometry, in meaſuring of Superfi: 
cies and Solids, Gauging, 7 Like- 
wiſe Mr. Hunt has wrote largely of 
the Uſe of his Sliding-Rule, in Arzth- 
metick, Geometry, Trigonometry, 


ſeveral others who have explain d the 
Uſe of their own Rules ; ſo that the 
more curious Readers may find ra 


Obe Thing I have. . in a 
Bock, which: I think may not be 
very improperly inſerted-in this Place 5 
that is, how to find a Number upon 
the Line. If the Number. you would 


F. Bures upon the Line repreſent the 
Num- 


The P R EFACE. | 

. Number ſought : Thus, if the Num- 
der be 1, 2, 3, Ge. then 1, 2, 3» 
Sc. upon the Line, repreſents the 
Number ſought. But if the Number 
conſiſts of two Figures, that is, of 
- Vaits and Tens, then the Figure up- 
en the Rule ſtands for the Tens, and 
the larger Diviſions ſtand for Units ; 
thus, if 34 were to be found upon 
the Line, the Fi * 2 the 
Line is 30, and 4 of the large Di- 
5 e (counted forward) is the be Polk 
repreſent ; and if 340 were to 
be 1 mM, be on {fame 
Point upon the Line; and if 304 
were to be found, then the 3 * 
the Line is 300, and 4 of . 


fmaller Divifions (counted forward) 


is the Point repeeſeating Ras, 


the Number conſiſts of four 
or Thouſands, then the Figure pr 


the Line ſtands for Thouſands; and 


the larger Diviſions are Hundreds, 
the leſſer Diviſions are Tens, and the 


tenth. Parts of thoſe leſſer Diviſions 


are Units, Thus, if 2735 were 4 


„en noa 


» 
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be found, . then the 2 Daw, and 
the 9 larger Diviſions (counted for- 
ward) 4s 700 more 3 and 3 of the 
leſſor Diviſions is 30 more and 


GE 


half of one of the leſſer Dividons. 


is 5 more, which is the Point repre- 
ſenting 2735. You, muſt remember, 
that between each Figure upon the 
Line there are 10 Fares, which 1 
call the larger Diviſions ; and each of 
thoſe larger Diviſions are fubdivided' 
(or ſuppoſed ſo to be) into 10 other 
Parts, which I call the ſmaller Divi- 
ſions ; and each of thoſo Parts fup- 
poſed to be ſubdivided again into 10/ 
other Parts, G. Tou muſt alſo re- 

member, that if x, in the Middle af 
the Line, undes only for x, then 
1 at the upper End An be 0 and 
and 1 at 'the lower End wilt only: 
bo vz but if 1 at the lewer Bae 
ſignifies. 1, then 1 in the Middle 
ſtands 2 10, N08. 1 a hs * 


Ba * 
r f 
SW 1819110 E. 0 910 3 1 Berke 
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"Thos: is one Thing more 1 1 
would have my Reader to under- 
ſtand, and that is, How 0 find all 
ſuch proportional Numbers made Uſe 
of in the Proportions about à Circle, 
and of a Cylinder, and in other Pla: 
es; „ Thing may be of 
U ſſe, to know how to correct a 
ber which may happen to "ag fall 
printed, or to enlarge any Number 
to more decimal Places, for more 
Exactneſs ; for though I have men- 
tion d what ſuch Numbers are, yet 
I have not ſhewn how to find them, 
which a Learner 2 be a little at 
a Nonplus to do; though they are 
eaſily found by — Rules there laid 
down. I :ſhall therefore give two 
or three Examples, in this Place, of 
finding ſuch Numbers, which may 


- _ enable _ Lade * bind ort 5 


* 9444 ++ 75 | 


A $6 1 i 83 
find the Area of a Circle, — 4 


32 is an Unit. | a 
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By the ede of Van Culen, 
if 5 Diameter be 1, the Circum- 
ference will be 314 5926, Fe 
whereof 3.1416 is ſuffcient in me 
aſes. Then ns Rule teac my to 
zultiply half the Circuinference. by 
half the Diameter, and the Pr 

is the Area: That is, multiply 
1.5 708 by 5, (viz. half 3:1416 by 
half. 10 and the . is 785 
which is the Arca of the Circle, whoſe 


Diameter 1s. 1. 


e, it the . be arg 
when the Circumference is 1 
find what the Diameter in . 
thus, 28 3.1416 to 1, ;: foi 1s, N to 
318309 % which is the. iameter 

hen the Circumference. is 1. The 


multiply half 73183 117 by; th 
Ah 
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is 079377. is the 
"a e cle w ole Se is 
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: Tf the, given, to find the 
Se of i e dual, Jou Nee 
ekt . ſquare R Abel of thi 
> 25 x7 "i done 80 the 
: re 4 18888 2. Which 
17 1 40 S "equal | "whe 
the Diameter Is 1. And vi you, ey 
Truct the ſhuite Root of 279 77 iP 
Will de l 9. * 1s the Side 0 
8 are ditt e eh 
 Elrcinnferetite e 


| If the Side e a . vithm 
Circle, be re uir d, if. you ſquare 
thee Semidlameter, and dolltie tba 
re, 4hd but of "jar Sa ext rad 
8 Scuare Root, That hill be the 
. Side 'of the 8 quire which "thay d de 
— HalWU in that Ifcte*; fo, ff the 
Dichet 5 5 "the TER de 1 Aon 
- the 55 Which gur d. 18 
hl ily Aba Fj 'whoſe 80 wi 
ot 8. 767 1, the Side of "the Squit 

inſeribd. 


Again, if the Diameter of a Globe 
be 10 to find the Solidity. In * 
Al 
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L Chap. 11. it is demonſtrated, lat i 
he is: of a Cylinder of the | 
Fame Diameter and Altitude *- Thus, 
f the Cylinders Diameter be 1, 

5d its Altitude or--Length be allo 
„find the Solidity eee andi take 
of id, and that will be the Solidity- 
f'the Globe requirk Now, if the: 
5 ameter be 1, the Aren "ob the 
ircle, or Baſe of the Cylinder, is 
7854, (as is above ſhewn) which 
i > "Shes I, the Altitude of the 
q che Hroduct is alſo 
5570 the Sold 6 of the Cylinder; j 
whereof is . 5236, which is the 80. 
idity of the n >. Wop Duma 


From hy 85 b | „ 1 
7 bon, all o- 


1 ſhall | 


— 
> ” 
X «WK — - 


— 
2 


f 
1 
i 
. 
. 
1 
1 


ſpeak for itſelf; and if it prove be- 
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1 ſhall not « enlage any farther upon 
the Matter, but leave the Book to 


neficial to the ingenious Practitioners, | . 


I have my Deſire. So, wiſhing my 


ingenious Reader good Succeſs in- = 
Endeavours, not doubting but he will 
reap Profit. hereby which that he 

3 iu che e Deſire of big Welk 
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£:DECTM AL Fndion is an ar- 
of ſetting down and Ae of NaturaF” 
o Vulgart Fractions, as whole Numbers: 
dd whereas'the Denominators of Vulgar 
; Fractions are divers, the Denominators | 
df Decimal Fractions are always certain: For a De- 
imal Fraction hath always for its Denominator an- 
nit, with a Cypher or Cyphers annex'd to it, and. 
uſt therefore be either to, 100, 1000; 10000, Cr. 
nd therefore, in writing down of a Deci mal Fracti - 
ng there ĩ no Neceſſity df writing down the Deno - 
inator ; for by bare Inſpe&ion it is certainly 
Known, ie conſiſting of an Unit, with as many Ey-: 
phers/annexed to it as there are Places 1925 e in 
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Notation of DECIMALS. Part I, 
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Example. This Decimal Fraction 7 may be 
written thus, 257 i its Denominator being known: to 
be an Unit With cwo,Cyphers;, boaſts d ty | 
Figures in; the, Namaezagpr-, N. ISA Ropes, ==. 
men b be thay, ritten, 18 


125 
and 172 2 thus, 075 3 an n 
As whole Numbers increaſe in a ee or ten- 
fold Proportion, towards the, left Hand, fo, on the 
contrary, Decimals decreaſe towards the right Hand, 
in a decuple Proportion, as in the following . 
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 Hanos-I appar, that Gyphers put onc/ th 
Hand of whale NMambers, do inoreaſt tbe 
woll Numbenz in 4 decupls (oh tenield) Brog yrion ; 
but being annexed. to, the right Hand of a Decimal 
Fraction, do neither increaſe nor decreaſe the Value 
thereof: So r is qquivalent-to or 25. And, 
on the, contrary, tho? in whole Numbers Cyphers pat 

find before them, do naicher increaſe nor di mihiſh 
the Value ; 54 Cyphers luſore à Beai mal Fraſtion, 
de dinunith ite Value in a decnple Nropontiem : Har 
2; if yon profix 3 Cypher: beſts it, becomes rA 


on. og and . 125 is ige, by prefixing 2 5 
Pheers befoxe it, 'thus, Corag. And therefore, wben d 


Van are to write Decimal Frastian, whoſe:Denomi- | * 


= nator F Bk: more. C yphers than there am- Fight m 
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He Nütterathr, „they -wult be ſuppty 'n by e 
0 many Cyiltien? re the Figufes of lr Mine 
ator ; as, ſuppoſe. N were to be written down 
irhour its Henominafor; here, becauſe there are 
bree Cyphers in the "Deciomitiator, - and but two 
igures in the Numerator, therefore prefix a Cyplicr 
efore- 195 and ſet it down thus, 19. 


al Ways, according ro Mos Fancits ; but the beft 

nd moſt uſual Way, is by a Point or Period; And 

f there be no whole Number, then a Point before 

4 Fraction is Cufficienc : : Thus, if you were to write 

down 377 P, it may be thus expreſs'd, 317-217 3 

and” ett think, NONE, 3 . 15755 thus, 
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"= | TN 2 of hecimak, here e te cat: 

of To reduce a vulgar Fraction to a Decimal. 20055 
fo find the Value of a Decimal in the known Parts 
Jof Coin, Weights, Meaſures, &. -zdly, To redace 
ze Coin, Weights, Meafutes, Oc, to a Desti. of thele 
dq, in their Order: | 


I. To reduay a unge Fraftion to Decimal 


n, RULE. 


As the Diidminator of the given Fraction is to its 


N 14.30 Unit (wich a compet erer, 
e — ne mop e Haim — 3 483885 
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A com tent | ypb 3 "nd Ui 2 


— N 


* SAS SSDTPY 


The Iaregers are ſeparated from the Decimals ſeve- | ; | 
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dult by the Denominator, the Quotſent i is the ern 
e, the vulgar Fraction siven. 15 
ram e1, Let 2 be given, to be Get to a De- 
eimal two Places or having 200 for Irs Denomi- 
nator. 
1030 che Numerator given) atinex two y phers, 1 
_ and it ee 300; which divide by the Denomina- pa 
tor 4, and the Quotient is . 75 the Decimal g, 
pg = equivalent to & given. 
. Wore, That ſo many Cyphers' as you. annex to the 2 
given Numerator, ſo many Places muſt be prick d off 
in the Decimal found; and if it ſhall happen that 


there are not ſo many Places of Figures i in the Quoti- Ip 
ent, the Deficiency muſt be fupply d, by prefixing ſo 5 


many Cyphers before the Quotient - Figures, as in the 
Next Example. . WD 48 CREE ; 


Example 2. Let 74 be 3 > a Decimal — bd; 
Fix Places. 

To the Numerator annex fix Cyphers, and divide 
dy the Denominator, and the Quotient is 5235 ; but 
it was requir'd.to ba ve fix Places, therefore you mult 
prefix two Cypher before it, and then it will be 
-00523F5, which is the Decimal requir d, and is equi- 
Valent to 3 

tt "See the Work of theſe two Examples. * 8 
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Remainder i is very inſignificant, it"being'Jefs A 
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L 7 find the Value of « Decimal in 1 the 5 
Parts of Mane, Weight, Meafurts, 8x. K. 2h 


| —_— . | nd GY RULE. 99 rhe 4 7 9264s 
Mukiply the siven Decimal by the Number. ot | 
Parts in the next inferior Denomination, and from 
the Product prick, off ſo many Places to the right. 
Hand .as there were Places in the Decimal given; 
nd multipty thoſe Figures prick off by che Number | 
pf 8 be the next inferior Denomination, ' and 
prick off any Places as before, and 15 continue | 2 


o 4e ily have, e it tothe le " ths! 
nation requi rd. : „ wer e 


kN 


Example 1: Let Mer of « Pottid' $texling'be given 
o be reduc'd to Shillings, Pence, and Farthings, 
Mulci ply by 20,by 12,and'4, as the Rule directs, and 
always prick off four Places to the right Hand, and. 
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'Donble the firſt Figure, (or Place df Primer) and 
t makes ſo many Shillings ; and if the next Figure 
or row of * be 5 ook 
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Will find the Anſwer to 98. 7 0%, 3 pwt. 10 gr. 
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| 5 add anorher milling, to the former Shillings ; then 


to char add el | zn thy; + 1 ge, and n 
that ſs many Far Wige : make above 13, 


Abate 1; and if it be above 1 abate 2, and add the 
remaining Farthings to the Shillings before found. 


Example's. Let 169 of 2 Pound be redur d to 
Shilliings,” Pence, and rthings. © 
Firſt, Double your 6, and it makes 125. then take 
5 out of 99. and for that reckon. another Shilling 
and it makes 131. and fh 4 remaining i is 4 Tens, and 
the's Purge 677 pig Nav ploy 77 ou muſt 
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* 25 , re reſts 2 Farthing 
Beh fs hs od 3 to perk en. db _— 


95 s, d. | 
Þ 80 the Value of 12 — , x 
And the Value of . 878 == 17. 54 Non 


. 3 Ns: ye 417 RE; $4 | 
And fo of any ether. 25 


ar 59% j of « Hhind Troy be ee china, 
3 an Grains. 


Mul 99 by 12, by 20, * by 247 and always | 
prick off five places towards the right Hand, and 
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See che Work. 
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en, annex a compet r hers, an 

livide by the Number K N Parts be na con- 
ain'd in the greater Denominatidif, to which the 
x D eimal is to be brought; and „ is the 


Multiply by 20, by N the An: 
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5 e b 15 4 be e th wh Decimal « 

| Pound. 8 ant uk M 
Tol annex a competent e of Cyphers,: (fup- 
poſe 3) and divide t e Reſult by 240, (the ſence in 
A Pound) and the Quotient is the Decimal requir'd, 
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Example 2, Let 3 d. + be reduced to the Decimal I 
of a Pound, having A2 Places. 


In 3d. 3 there are fifteen Farthings; | therefore 4 I 
25 annex fix Cyphers, (becaufe there are to be fix 


Places in the Decimal. requir'd) and diyide. by .960 
(che Farthings fu 8 pound) and che 0 tis 
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In 34 Inches, thexs are 13 eben ; 3 to 
13 annex four Cyphers, and divide by 48, (the Quar- 
ters in Bo N ee 2% are oT 
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(A er of Decimal is perform -d hi ine 


L Addięi ven pun mbers, I ecard you 
muſt ob io 10+ Pla your” ts right, that is, 
Units änder Un Pets your 3 under pride 1 Seconds 


end nnd Ec: 
1277, 1211 e a by 3579 
together in GRE sum. 
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a BTR RACPION © of Decinials i is perform No 

OW. wiſe the "fame Way as in whole Numbers, 

= : Ving had tot tHe right placing the Et 1 
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| Note, If the Nuinher of Places in the Decimals be 
more in that which is to he ſubtracted, than in that 
which you ſubtract from, muſt ſuppoſe Cypher 
to make up be Mane Places, as in the fourth 
( Example: Le 22 -3 1195 
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plication of D EC A 
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4 ULTIPLICATION of Decimals is al dr 
form'd the ſame Way as Multi plication of | 
Numbers ;: but to know. 3 N 
obſerve thia Rules... 


oF x l , 
a” C 


Cut off, or-ſeparate 2 or Prick FN 
ny Decimal mms t th e 3acher a are Places- 
 Decimalziin. both Facto vis, in the M tiplicand? 

and Mulltipiyet; Which I. | farther in the 

e e va CORE q 18 „Ane Th] ir} * | 

{Wy a Saks 43 aj 4: as M tear x: 
vet 27125) be -multiply'd boning multiply ho- 

Numbers itogether, 28 if they were whole Numbers, . 

and the'Prody@cis.Bi5gg7y.; and decauſs there were 

three Places of -Devimalsprick'd' off in- che Multipi 

o IF 94nd, and two Places in the Multiplyer, therefore - 

you muſt. prick off five Placer of Deci mals in the P- 

duct, as you may. fee by the Work.. 
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Let 59.25 be multiply' by. 479. 


In this Exzwple, beganfy, two Places of Decimal, 
are prick'd off in Ae r ie na three in the 
Ta Multiplyer, therefore there muſt be five prick'd. of 
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In thi Example, becauſe in hg Multiplicand;avt 
fix Decimal Places, and in the Multiplyer five Places; 
tberſere in the Product chert inuſt be eleven Mace: 

_ ef Nima but whey. the Maltiplication dafinAαν 
ttz Product is but $94 ; wiz omgeight; Dlaces 
dem before the. Braduſt- Figures, 20/ mae jp.) 

| - Numberofieleven Places; {6 the true Produſt will 
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Mare Examples for. Praflice. © 
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— Way. Thich, in. multiplying, alwayn begin at that 


down the firſt Figüre of each particular Product 


: 2 r in r 
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Place of the Mul 


on ehe right Hand of that Figure in the Multiplicand 


and let thegas beccn! y four Places E 10 the De- 
cCimals of the Praduct. 


2 2 acoofAng to the Directions, A 8 the 
ti 
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1 of Decimols.. 


- Becauſe in. Mulriplication A. Decimal Parts ani 
mix d Numbers, there is no Need to expreſs all thi 
Figures of the Product, but in woſt Caſes two, three 
- Ov. four Places of Pecimals will be ſufficient ;. the 
. to 1 WR obſerve * 


en eee 


LE a 


Write the b. Vai ies] Place of the Multiplyer under. tha 
licand, whoſe Place pou intend tc 

keep in the Loew op then i invert the Order of all the 
other Figtires, that 1 is, write them All the contrary 


Figure in the Multiplicand which ſtands over the 
Figure you are then multiplying Witlal, and 4 


rectly one under che other; but yet à the — 
muſt be had t the" Ticreaſe ariſing Nom rite Figures 


2 to multiply: at. "This will a 
more plain by "Examples. * oath 


Example. 1. Let 2-38645, be 2 by d. 2175) 


it write the-Mutriptyer, thus; 
- Phice — e The Unit's Place of fs MIkeipiyerj 
under 4, the" fourth Place of. NecimatraTttic Multi- 
"Rs and wie the OE 4 quite enn. 


che il | 
Cs ing; S me $7 * .carvy 4. in 


Wee, 5 "and 4. carry, 
e:! and procecd thro? * the 


en 1 begin to multiply with 23 les 2 tin 
, for which I carry Iz. (becauſe it is above 

ba rimes & is 12 and x that I carry is x 

n 3 and carry 1, and proceed"thro* the reſt of 

Figures : Then maltipiy with 1, ſaying, once 

56, for which carry -x, and fi once 9 i, andix 
fet down and proceed: Then multi ply with 75 

ing, 7 times 8 is 56, for which carry 6, (becaufe 

s above 55) and ſay 7 times: 3 is 21, and 6 that! 

yis 27; ſet down 7 and carry 2, and proceed. : \ 

en multiply wich '5, ſaying, 5 times 3 is'25, for 

ich carry 2, and n times 2 , and 21 

ry is 12, Which ſet down, and add all the Pro- 

het: together, and the total Prodult will be 49-6107. . 
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| Decimals. n : ey 


ird, et 8, the Unit's . of the Muteiplyer 
under 5, being the fourth Place of Decimals in the 
| Multip er cor becauſe four Places of Decimals were 
to be prick'd off) and write all the reſt of the Figures 
backward, Then multiply" all the Figures of the 
Mulciplicand by 1, after the common Way. Then 
| =. with the ſecond Figure of the Mulciplyer 6, 

* times 8 is 48, for which I carry 55 (in re- 
IR the 3 left out) and 6 times 5 is 30, and 5 
that I carry is 35; ſef down 5 and carry 3, and pro- 
Ceed after the common Method. Then begin with 


7 the third Figure of the Multiplyer, and V 
ä Times 5iis 35, for Which carry-4, and ſay; j times 7 


is 49% and 4 L carry is 53; ſet dom 3-unflerithe: firſt, 


and d y and: . Tben 3 


with 3, the fourth Figure f f ne „ end 
"ay, Z times 7 is 21, carry 2, 2 may, 3 Aan 3 
9, and ear is 12; ſet daun 12; 15 
and proceed as before. Then begin with : aß; the fi 


Figure, and ſay, >timesi3/is-S, for which I carry 15 


and shy, im ee Jicarry:is 5 ft deyn 


3; and 2 times 5 is 10 5 ſet down o, and carry 


and proceed as before. Then 1 with 4, the laſt 
Fig ufethe e d ſay; AED 1 1s 4, for 
_ which I carry nothin 89 deaf ts tes than Fa 


it 3; 
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hen ſay, 4 times 5 is 20 ; ſet down o, and carry 2z 

and proceed through the 'reſt of the Figures of the 

Mulriplicand. Then add all up: - and the 
adutt is 6276.9520. - See the N | 
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22508255 the Product with 6 increagd with 6 n oc 

2525963 the Product with 5 increas'd with * . 

- 112547 the Product. with 3 increas'd with 3 x 7. 
7503 the Product with 2 inereas d with 2 x 3. 
1500 the Product with 4.1 nereas'd with o. | 
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Multiply 395-3756 by TOW N prick or four 
Places in Decimals. | 
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Note, That this Mark ho ſignifies Addition; as 

+5, that is, 8 mare 5, or 8 added to 5; and 83 
7. denotes thaſs Nannen to be e ico one 

um. 

This Mark — ſignifies — as 9—4 figni- 

ies that 4 is to be taken from 9. 


This Mark » ſignifies cps tien, as 7 * 5 fi E- 
Jes that 7 is to be multi ply d i into 5. 


This Mark - ſignifies biviſon; as . Lgnitie 
2 is to be divided by 4- 

This Mark == ſignifies Equality, « or 1 3 en 
„ when == is plac'd between Numbers, or Quanti- 
ies, it denotes chem to be equal, as 9q4+-5==12, 125 
5, 7 more 5 is equal to 12; and 23-8, 
5 leſi by 7, is equal * or ſubtract 7 from 15 yi 
here remains 8. 

This Mark +: is the sign of proportion, or the . 
olden Rule, it being always plac d betwixt the two 
middle Terms or Numbers in Proportion, thus, 
20 2: 6: 30, to be thus * AD o N 10 ig 
6 to 30. | 
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20 Dian — Part I. 


RULES. 


5B The fiſt Figure i in the Quotient muſt be of the 
fame Denomination with that Fisure in the Dividend 
which ſtands for is to be ſuppos d to ſtand) over the 
Duit's Place in che Bier at the 115 . 4 


II. When the Work of Diviſon i. ended, count 
how many places of decimal Parts there are in the 
Dividend more than in the Diviſor; for that Exceſi 
is the Number of Places which muſt be ſeparated in 
the Quotient for Deci mals: But if there be not fo ma- 
ny Figures in the Quotient, as is the ſaid Exceſs, that 
Deficiency ' muſt be fapply'd wich Cyphers in the 
Quotient, prefix'd before the ſignificant Figures there- 
df, towards the left Hand, with a Point before them; 

- fo ſhall you e diſcover the Value of the A 

tient. 


Theſe — — axe a a: 10 be . 

obſery' 

Ir the Diviſor conſiſts of more Places than the Di- 
Vidend, there muſt be a competent Number of Cy- 
phers annex'd to the Dividend, to make it conſiſt of 
| as many (at leaſt) or more Places of Decimals than 
the Diviſor ; for the Gyphers » added myſt, be regkap'd 
as Decimals, - 

Conſider Whether there be as many ee parts 
in the Dividend as there are in the Diviſor; if there 
be not, make them ſo many, or more, by ennexing 
of Cyphers. *” 


In dividing'of whole or mix d Numbers, if there 


de a Remainder, you may bring down more Cyphers, 

and, by continuing your Diviſion, carry the Quo- 
tient to as many Places of Decimals a: al pleaſe. / 

Theſe Things being conſider'd, I ſhall proceed to 


the Practice of Diviſion of Decimals, which 1 ſhall 
endeavour to explain in 25 familiar 2 . a Me- | 


ad} as | peſlible. b 


5 — ure 
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Example 1. Let 48 be divided by 144. 
In this Example the Niviſor x44, is greater than 
he Dividend 48; therefore, according to the Dire- 
ions above, I annex a competent Number of Cy. 
phers, (viz. four) with a Point between- them, and! 
divide according to the uſual Way. | | 


. 
+ . 


. 


|= | 244)48-0000(-3333; 


in 3 

Us — 

at e 15 * FN 

i BY pur, firſt, in feeking-how often 14% in 48.0, The 
* WY firſt three Figures of the Dividend) I find the Unit's 
0 Place of the Di viſor to fall under the firſt Place of 


Decimals; therefore the firſt Figure in the Quotient iss 
in the firſt Place of Decimals: Or, by the ſecond Rule, 
there being four Places of Decimals in che Dividand,. 

and none in the Diviſor ; ſo the ExoeG of decimal. 


Places in the Dividend, above that in the Diviſor, 1 
boar; ſo that when the Diviſion is ended, there muſt! 
1 be four Places of Deeimals in the Quotient. See the 
5 Example 2, Let 277.55 be divided hy 5. 
8 Figures of the Dividend) I: find-the Unir's Place of 
the Diviſor to fall under the Unit's Place of the Divi- 
dend; therefore the firſt Figure in the Quotient will! 
15 be Units, and all the reſt Peeimll Or, by the ſecond 


Rule, there being two Places of Decimals in the Di- 
vidend, and no Decimals in the Diviſor, therefore 
the Exceſs of decimal Places in the Dividend, above- 
the Diviſor, is two; fo when the Diviſion is ended, 
ſeparate two Places in the Quotient,.towards the right 
Hand, by a Point, See the Work: Ts 
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. „ \ Bf og 
In this Example, 25: the Vait's Place. of ebe Divi 
for falls under 6, the Ten's Place of the Dividend; 
therefore (by the firſt Rule) ehe firſt Figure in the 
Quotient is rem: Or, by the fecond Rule, the E xeeſ: 
of decimal Places in the Dividend, above the Divi- 
lor, is three; there being five Places of Decimals in 
de Dividend, and but two in the Diviſor, ſo thee 
wuſt be 88 Places of Decimals i in the Qotient. 
* e 4 Let 15. 675159 be divided by 37789. il ; 
= en "Lf Ear 7, e 
0 ole” F035 + $2: IF 2 
. "I i 
55 1 n 1 
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firſt Figure thereof falls. under the Ten's Place in the 


25 — 


e — 2 a 
— — 


In this Example, 5, the Unit's Place of the Divi- 

or, falls under 75 the ſecond Place of Decimals in 
he Dividend; therefore (by the firſt Rule) the firſt 
Figure in the. Quotient is in the fecond Place of De- 
imals; ſo that yon muſt put a Cypher before the firſt 
igure in the Quotient: And by the ſecond Rule, the 
Exceſs of decimal Places in the Dividend, above the 
Number of decimal Places in the Diviſor, is 4 ; for 
the deoimal Places in the Dividend is 6, and the 
Number of Places in the Diviſor but two; therefore 
there muſt be four Places of Decimals in the Quotient: 
But the Diviſion being finiſh'd after the common 
Way, the Figures in the Quotient are but three, there- 
fore you mult prefix a Cypher before the fignificane | 
Figures. r | DE | 


Example 5. Let 72.1564 be divided by 1 347. 4 
43% 15640358 


ee 
9190 
11080 


In this Example, the Diviſor being a Decimal, the 
Dividend; therefore the Units (if there had been any) 
ſhould fall under the Hundred's Place in the Dividend, 
and fo the firſt Figure in the Quotient is Bundreds, 
And, by the ſecond Rule, there being four Places of 
Decimals in the Dividend, and as many in the Divi- 
for, fo the Exceſs is nothing; but in dividing I put 
two Cy phers to he Remainders, and continue the 
Diviſion to two Places farther, ſo I have two Places 


df Decimals, See the Work, © 
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In this Example, the Unit's Place of the Diviſor 
(if there had been any) would fall under the Unit's 


Place of the Dividend ; therefore the firſt Figure of 


the Quotient is Units. And, by the ſecond Rule, 
there being ſeven Places of Beende in the Dividend) 


and but four Places in the Diviſor, ſo the Exceſs is 


4 


5 
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three; 3 therefore there muſt be three Places of Deci -· 
mals in the Quotient. 


I ſhall ſer down only the Work of ſome e Exam- 
* more; and ſo nenen e 
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TN Diviſion of” Decimals _ common Wiy, when 
the Diviſor hath many Figures, and it is requir'd 
to continue the Diviſion till the Value of the Remain- 


der be but ſmall, the Operation will ſometimes be 


large and tedious, but may 3 excellently e 
I 85 the * Method. 


The RULE. 


By FD firſt Rule of this 1 * 20.) find 
what is the Value of the firſt Figure in the Quotient; 

then, by knowing the firſt Figure Denomination, 
you may have as many or. as few Places of Decimals 
as you pleaſe, by taking as. many of the left Hand Fi- 
gures of the Diviſor as yon think convenient for the 
. firſt Diviſor; and then take as many Figures of the 
- Dividend as will anfwer them; and in dividing, omit, 
one Figure of the Diviſor at each following OR 


A few Examples will N oe 


Example 1. Let 721. 17562 be divided by 2.25743, 


and let there be three Places 1 3 in the Quo- 
tient. | 
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nu this Example, the Unic's Place of the Diviſor 


alls under the Hundred's Place in the Dividend; and 
t is requir'd that three Places of Decimah be in the 
Quotient; ſo there muſt be ſix Places in all, that is, 
hree Places of whole Numbers, and three Places of 
decimals, Then, becauſe I can have the Diviſor in 
he firſt ſix Figures of. the Dividend, I cut off the 62 


7 
- 


vith a Dach pf the Pen, az uſele$ ; then I ſeek how off, 
he Diviſor in the Piyade! 0, and the Anſwer is three 
imes; put 3 in the Quotient, and multiply and ſub- 
rat '3s in common Diviſion, and the Remainder'is, 
42946, Then prick off the 3 in the Diviſor, and 
ſeek how oft the remaining Figures may be had in 
42946, the Remainder, which can be but once; put 1 
in the Quotient, and multiply and ſubtract, and the 
next Remainder is 21372. Then prick off the 4 in 
the Diviſor, and ſeek how often the remaining Fi- 
Bures may be had in 21372, which will be 9 times; 
put 9 in the Quotient, multiply thus; ſaying, 9 
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28  Contraffed Diviſon. Part Fart 1, 


times 4 i is 26, 3 1 carry 4 (in celpeth of the 
4 laſt prick'd and'g times 7 is 63, and 4 is 67 


ſet down * and carry 5, and ſo proceed till the Divi 
ſion be finiſh d, always reſpecting the Increaſe. made 
from the Figures prick d off. Obſerve t he Work, which 
will DCAD inform you chan many Words. 


2.25743)723-17562(319-467 | e 
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1 have ſet down the < Wark of this 10 9 777 at 
large! according to, the common Way, that | thereby 
the Learner may fee the Reaſon of the Rule, all rhe 


Figures on the . Side t ndicular Li 
W omitted. 5 N in e 
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In this 3 s firſt Figure in 
e Diviſor, in; the firſt Rigure of the Dividend F, 
_-Þ that Fon Tnit's Place of the-Dyvidar: falls; under the. 
2 undrecd e Plage of the Dividead); ſ9: that there will 
Yy ſeven, Figures in--the;. + that: is; three of 
he hole Numbers, and four of Deni dials; therefore there 
in uſt be J Figuzes in the Diviſor, (hecauſe the Number 
e Places in the Diviſor and Quotient- Will be equal) | 

nd there muſt be eight Places in the Dividend; ſo 

at I cur off the Figure 5 with Daſh, AS uſeleſs. DE 

hus having proportion'd the Dividend to the Divi-—„ 
r, and both to the Number of Places or Figures 
Peſir'd in the Quotient, I proceed to di vide as before, 
ring, bow often 8 in 51, which will be 5 times; 
le Wu 5 in the a an and PE and POP 


WE 


Kats 


che firſt Figure in che Ohr ibr, '5, 
the remaining Figures bf che 'Diviſbr'in theiafateſai 
— "Remainder, which I find 9 times ; put 9 in the Qu 


and carry 1, and proceed-to-multiply the reſt of thi 
Figures, and ſubtract, and the — — will be 
40087. Then prick off the Pigure 1, and ſeek hoy 


/will ba, o; ſo put o in the Quotient, and prick 0 


| Fore, and ſo proceed after the ſame Manner, until 


of 


— Baer 


and; W Then 1 — 
And ek how often 


tient, it el) , be ved 9 mes 5 (ch 
Eigure pric Kd is 45; for which'I carry 5, ant 
5 9 times x is 9, and xl is 14 ; ſet down 


often 857586. in the Remainder= 40087, the Anſwe 


the 1 6, and ſcek:thaw often 8758 in 4008 
which will be 4 Times A in the Quotient, an 
multiply, ſaying, 4 thmes's, (the Figure laſt prickt 
off) is 24, for which I carry 2, and ſay, 4 times 8 i: 
32, and 2 I carry is 343 ſet down 4, and carry 3 
multiply the reſt of the Figures, and ſubtract as 


the Figures of the Diviſor-be CO AY to the io 
ane. . N 

Example Let 25 be divided by 217.354! 
Ark e 


In this Example, 59 -the Units Place of the Divi , 
bY OY falls under x, An Arft Dlace of :Decimuls ; the q 
fore the firſt Figure 


of cue Quotient is an the Kel Place 
o the On de all 8 
ben, becauſe nt · and thenFi 


the-Quotie 
of raptor wilt be of ant at Number, 
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Although ! have piherts given Diredlons for 5 pro- 

rtioning the Diviſor and Dtvidend, fo as to wine | 

to the Quotient whit. Number of Decimals you 

eaſe, yet there is no'$bſoluce Neceſſity for it; but 

ou may carry on year Diviſion to what Degree you 

leaſe, before you begin to prick off the Figures of 

e Diviſor, in order to contract the Work, as in the 

plowing Examples, where it is not requir'd to prick 

t any determinate Number of N 0 but it may 
done TT rhe to Diſcretion, , 85 | 
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3 | If ger, Nundor be given. 4 
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=O find the Ree hae: js, to find out ſuch- 
Number, az being mndtiply d into- itſelf; the 5 
VB Produdt ſhall be equal: to. zhe Number given, ch 
Operation is ealF'd, 7he Exmadtion of the-Squere Root 55 
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. bout. 
- +2dh, Then ſeek the Pm 
_ - ͤrſt Point towards the et 
Number under the firſt Point, und 
jn the Quotient, and PER the ſaid ſquare Number 
from the firſt Point, anditothe Remainder bring down 
the next Point, arg] cat that the Reſolvend. 
34h, Then double the Quotient, and place it, for 2 
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In e the Cube Root of 2 mird Number 
always obſerve to mak? the decimal Part to conſiſt Nom) 
either three, ſix, nine, & c. man, tha has Bs always 
to conſiſt of even Points, as in the Exam ple, 
where the decimal Places were five, to which I an- 
nex'd a Cypher to make up ſix, 200 ſo I proceed to 
- point it; and by that Means I have a Point falls 

upon che Unit's Place of whole 1 . TOs 
muſt always obſerve. 
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muſt always conſiſt of three, ſix, nine, &c. Places; 
and if ir be not ſo, it muſt be made 25 * r 
of Cyphen, as Is aboveſaid, 


17 the Cube Root of à vulgar Friftion be e's, 
you muſt firſt reduce it to eee and ä 
the Root thereof. 
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Fo) the given Number being 25969989, whoſe 
Root is 638, it "OO * "OE: remains 
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Flad, Multiply 9 Inches by ing 3 times 9 
is eee e make * @: 3 Inches; . down 
3 un hes, and carry 2 to the Feet, ſaying, 3 
times 7 21, Ts ir e make 233 ſet down 
23 under the Feet. — JEM 
Then begin with 6 Inches, ſaying; 6 times9 is 54 ; 
Parts, which is 4 Inches and 6 Parts; ſet down 6 
Parts, and carry 4, ſaying, 6 times 7 is 42, and 4 
that I carry is 46 Inches, which is 3 Feet 10 fond 3 
which ſer down, and add all up ane Aron the 
Produtt is 27 Feet x Inch s Parts. 
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11 X vet, Inobes, Ne. Part I. 
| is 68 ; ſet down 68, and proceed to multiply by 8 
Inches, ſaying; I times 7 is 56, the Ry in 36 
are 4 times, and g remains; ſet 8 a Place to the right 
Hand, and carry 4; Then multiply 75 by 8, and 
the Product is 500, and 4 that I carry is 684, which 
divided by x2, the Quotient is 50 Feet, and 4 remains; 
ſet down 50 Feet 4 Inches, and add all up together. 
and you will find the Product 730 Feet, 7 Inches, 
„ 4 FE 
Iwill repeat the laſt Example again, and ſhew ano- 
ther Way to work it, which, I think, is better, and. 
more expeditious, when there are more Figures-than- 
ane in the Feet 3 thus. 1 Hae 
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Multiply: by 9 Feet, firſt, as above directed; then. 
inſtead of multiplying by 9 Inches, let the 8 Inches 
be parted into ſuch aliquot or even Parts of a Foot, 
as you find to be contain d in that Figure; if you take 
ſuch Parts of the Multiplicand, and add them to the 
former Product, the Sum will give the Anſwer: 

Thus, 8 Inches may be parted into 4 and 4, becauſe 
.4 is the third Part of 12; So, if you take the third 
Part of 475 Feet 7 Inches, and ſet it down twice, 
and add all together, the um will be 730 Feet 7 
Inches 8 Parts, the ſame as befbre; thus, ſay how often 
3 in 7, which is twice, ſet down a; then, becauſe 
twice e 6, ſay, 6:0uv6of ' and there remains 1, 
for which you muſt add 10 to the F and it makes 15 
then the Threes in. 1 are 5 times, ſet down 5 % and, 
becauſe: 3 times i 13, there is <6 remains, Then'go 
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to the ws ring the Threes in 5 are twice; 
ſer don 2 in the Inclitsz und becauſe twice: 3 bur 
6, fake 6 « out of 7, and there remains x Tnch, which 
is 12 Parts; then the Thyees in 12 are 4 times, and 
o remains. 80 the third Part of 75 Feet 7 es 
is 25 Feet, 2 Inches, 4 Parts, Which ſer down aga 


and add all together, the Tomy o Feet — 4 
Parts, the ſame as before. R 
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* 8 Th GOT 
take the aliquot Parts of x 
G and 3, 6 Inches dei ao 


2, A 15 the fourth. 
Part; therefore take the half of 97 ret 8 Inches, 


which is 48 Feet 10 Inches; and becauſe 3 18 half's, 
vou may take the half of 48 Feet 40 
is 24 Feet 5 Inches; add all up together, and the 
Sum is Cs Feet 7 knches, See the ns by as "above. g 
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take the third Part of * Feet 9 Inches, which is. f 
2 * fourth Part thereof is 18 
Feet 21 . then the aliquot Parts of g 5 
Inches are 6 3, that is, half and a fourth ; there- 
fore T take half 17 


Feet, which is 8 Feet 6 Inches, 
and the een Part h he J Tr hes, (nat meddling 
wich the / Inches, becauſe 8 was N pix d into . 
5 the 9 beforez) then add all theſe a gr ad * 
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Work 8 28 in the laſt Example. After yon | ſive 
multiply'd the Peet, then take the aliquot Parts of 
8 Inches, which is two Thirds; therefore take 
the third Part of 87 Feet 5 Inches, and ſer it down 
twice. Thus, the third Part of. 8 Feet 5 Inches, is 
29 Feet, x Inch, 8 Parts; ſet this down twice: 
7 the aliquot Parts of 5 Inches are 4 und x, chat 

a third Part and a twelfth Part.; therefore take a 
third Part of 59 which is 11 Feet $ Inches, and a 
ewelfth Part of 35, is 2 Feet 11 Inches; ſet all theſe 
one under. another, and add them rogetherz and . 
Sum is 3517 Feet, x0 Inches, 4 Parts. | 

Example 6. Let 259 Feet > Inches be ear 
by 45 Feet * . 
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Firſt, Kolriply, the Feet; then take the. aliguot 
Parts of 17, which will be „ 4, and 1, that ig, zn 
balf, a third, and. a twelſth; therefore take the half 

of 259 Feet. 2 Inches, which is 129 Feet 7 Inches; 
and a third part is 86 Feet, 4 Inches, 8 Parts ; and 
the twelfth Part of 259 Feet 2 Inches, is 21 Peet, 7 
Inches, 2 Parts; or (becaule” 1 is the fourth Part of 4) 
you may more readily take the fourth Part of 86 Feet, 
4 Inches, 8 Parts, which is alſo 21 Feet, 7 Inches, 2 
Parts; then add all together, and the Sum is 1 
Feet, 6 Inches, 10 Parts. See the foregoing Work. 


I ſhall et FR only the working of ſome. few Er- 
-amples i in Feet and Inches, and then proceed to mul 
tiply 2 85 . and i Party, . hah 
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In this Example, I firſt Wel with 3 Feet, and 
thereby multiply 7 Feet, 5 Inches, 9 Parts: Firſt, 5 
ſay, 3 times 9 is 27 Parts, that is, 2 Inches and 3 
parts; ſer down z under the Parts, and carry 2, ſuy- 
ing, 3 times 5 is 15, and 2.1 carry is 17, that i x 
Foot 5 Inches; ſer down. Inches, and carry 1, and 
ſay, 3 ne” 20, and 1 1 carry is 22 5 fer down 
22 Feet, Then withy Inches, faying, 5 times 
9 is 45, which 15 -Second?, which make 3 Parts 
and 9 Seconds; ſer don 9 Seconds 2 Place cowards b 
the right Hand, and carry 3 Parts, z J times - 
5 is 2 and 31.carry i 28, which is 2 Inches 
bags tet down i Parts, nd 8 # 32 1a 
times. i 3% ind 2 1 carry'"is z 375 Feet 
1 Inch; ſer r Feet 2 Inch, and begin c mul. 
tiply by 3 Part wo Ming, 3 times 9 is 27 Third: Thee” 7 
Is i Beconce e 3 Thirds; ſer down 3 The . 
carry 23 ſuying, 3 times” 7 * 17, and 2 TN is ? 
Why chat 18," -_ and; F Seconds; fer down Se- 
conde, and 1 ing, 3 rimes J is ar, rf 
carry i 4% iett'is 1 Inch and 16 Parts, "which". 
ſer! ed 8 | 6p and e is; 38. 
CAR Thitds, © 11 by 
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Y rer is 


Product is Seconds, and the twelfth Part thereof is 
Parts; and Parts multiply d by. Parts, the Product is 


Hand, as you may 1 55 in the laft Example. 
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Thirds, and the cwelfth thereof is Seconds. 80 
that if you begin to multiply Parts by Feet in the firſt 
Row, and Parts by Inches. in..the ſecond Row, and 
Parts 1 Parts in Wes third Row, the-firſt Figure in 
every Row will ſtand.a Place, more towards the right : 
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7; if u be multi by the Perpen- 
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Z 1 Content: Or if the Perpendicular 78 be 
multiply'd into balf the Baſe 9,75, the Product will 
de 60.06, as before : Or if 15.4, the Baſe, be multi - 
ply'd by the whole "Perpendicular 7.8, the product 
will be 220-15; which is the double Ares; the Half 
% is 60.06 Feetz” as before. See the ſe 
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for the Triangle AC is equal to the Triangle AC D, 


and che Triangle BCE is equal to the Triangle BGD; 
therefore the Area of the Parallelogram is double 0 
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The RULE. 


Add the i Sides PAP: "A 0 7 hate thar 
Sum ; then ſubtract each Side ſeverally from that half 
Sum. Which done, multiply chat half Sum and che 
three Differences continually, and out of the laſt pro- 
duct extract the Nr 
ſhall be the Area of the e ſought. 
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BI, CI, and OI, 
biſſect the three An- 
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Lines the siven Tri- „ OS, 
angle is divided Joop three new "Triangtes, 218 
DCI, and BDI; the Pexpendiculars, of which new 
Triangles, are che Lines AT, EI, and or, being all 
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equal to one another, becauſe the Point I is the Cen- 


ter of the inſcrib'd Circle, (by Exc'id,” Lib. 4. Pro 
Wherefore to the Side BC jein CF equal to P 
DO; fo ſhall BF be equal to half che gui of che 
Sides, vis, 21 BC +3 BD+;CD. 

And BA HF- CD for 'CASZCO and ODC, 
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ind FD c, cherefare ED BA Ter, 3 
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{for the Angles F and K are right Angles) equal alſo 
to FOK-þACO, (by Eachd x. 1g.) And the 'Angles 


ACO-+AIO are equal to two right Angles.; therefore 
the Quadrangles FCKH and AJOC are alike 3 and the 
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Extend the Compal from 2 to 54.6; that Extent 
will reach from B0. 5 c 2197665 e 2 


Demonſtration.” This Figure ABCD, i compes'd of 
two Triangles ; the Triangle ABC is half the Paral- 
lelogram AGHC : : Alſo the Triangle ACD is equal to 
half the Parallelogram ACIK, as was prov'd Sect. V; 

| Wherefore the Trapezium ABCD is equal to half the 
Parallelogram GHIK. To find the Area He=BF-+ 
DE, therefore + HIXAC (=KI==GH) = Area of the 
Trapezium. Wich was to be prov'd. 
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T Rregular Figures are all much as 3 more Sides 
than four, and the Sides and Angles unequal. All 
ſuch Figures may be divided into as many Triangles 
= as there are Sides wanting two. To find the Area of 
ſuch Figures, they muſt be divided into Trapeziums 
and Triangles, by Lines drawn from one Angle to 
_ Another, and o find the Area's of the: "Txapeziums 
and Triangles ſeverally, and then add all the Area's 


1 1 have the Area f Abs. wo 


Tet ABCDEFG be an 13 Figure given. to . A 

a ; firſt, draw the Lines AC and GD, and 

teby divide the given Figure into two Trapeziums, 

. ACGD and GDEF, and the Triangle ABC; of a 
which I find the Area's ſeverally, ...- 

Firſt, I multiply the Baſe AC by half the . 

dicular, and the Product i ls we the Ares of the 
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Then, for the Trepeainm ACGD, the two per gear 
dicularz 11 and Sec added rogether; make 2%; 
the half thereof is 8.8, multiply'd by 29, the Diaganal, 
the Product is 255.2, che Area of that Trapegium...- 
And for the Trapeaum GDEF, the two Perpendi- 

eulars, 12.2 and 6, added. together, make; 19,2 ; übe | 
half thereof is .$,6, which mulciply'd by za g, the _ 
Diagonal, the. Product is, 262.3, the Area thereof. 
Al theſe Area's. added together, make 557.1, and fo 
ſo much is the Area f che whole irregular Figure, 
See cha Woak | 1 | 2 
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This Figure being compoe'd of Triangles and Tra- 
inms, and thoſe Figures being ſufficiently demon- 

rated in the Vth and Vith Sections aforegoing, it 

will be needleſi to mention any thing of the Demon- 
ſtrat ion thereof in this Place. 
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Egular Potygons are all ſuch Figures as have more 
than four Sides, all the Sides and Angles thereof 
being equal. e eee 
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. | To find the Te Joes peri Coen of any 
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Let HIKLNN be a regular Hexagonyeach Side there- 
of being 14.6, the Sum of all che Sides is 87.6, the 

© balf Sum thereof is 438, which multiply d. by the 
MN GS 12.54, the Product is 55 157. Or if 
the whole Sum of the sides, be muſtipiy'd by 


Nr the Perpendicular 6,32, 
ſme NNN is the 


en Cn ren 
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Extend the Compaſſes from x to 12.2, that Extent 
will reach from 43.8, the ſame Way to 553.63: Or 
extend from 2 to ra. a, that Extent — pw 


wer 1 


the lelogram, or long Square, whoſe Length is 
equal'to half the Sum of the Sides, and Breedth equal 
to the, Perpendicular of the Polygon, as appears by 
the foregoing Figure'; for the is 
made up of fix equilateral Triangles : And the Phral- 
lelogram OPQR is alſo compor'd of fix . equilateral 
Triangles, that is, five whole ones, and two Halves ; 


therefore the Parallelogram an 
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| Circle is 2 ks 8 ons Line, 
which is call'd a Circumference, unto which 
all Lines, drawn from a Point in the Middle of the 
Figure, call'd the Center, and falling upon the Cir- 
cumſerence thereof, are. all equal the one to the 
other. The Circle contains mort Space thas ng Plain | 


Tyne” equal Compaſs, PE, ©: FI : IÞ2 4; . | 
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Thus, if the Diameter of u Circle (that is, the 
Line drauh croſs the Circle through a Gn 
22.6, and if the Circumference be r, the half of * 
7 1 J. Ii and —__— 22.6 is'21.3 3 Which mul. 
1pty'd together, the Product is 401. 15, which is the. | 
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Demonſtration,” Every Cirele miy be conceiv'd to 
be a Polygon of an infinite Number of Sidesy and” 
the lameter muſt be equal to the Perpendicular 
of ſuch a Polygon, and the Circumference of the 
Circle equal to the Periphery of the Polygon z there 
fore half the Circumferenge, 'multiply's by hälf the 
Diameter, gives the Area as aforeſaid, 


or, (with F. Nrar. Gaſten Pardies) © Every "Circle. 
is equal to 4 Rectangle Triangle, one of + whoſe . 

e- © Legs is the Radius and the ther à Tight Line 

* equal to the Circumference of the Cirbie ? Fur 

WM © fuch 3 Triangle will be greater than any po. 
. « Iygon | infſcrib'd, and leſt than any Polygon” 3 

e circumſerib d. (by the 24th, 25th, 26h, and | 

ſe i © 27th (Articles of che fwurth Book” of his Elemens KB 

. « of Geometry) and therefore” mriſt be equal to the” 
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n For (lays 22 ſhould it be greater than the 
«a Tittle, be the Excels as little at it will, a Poly- 


4 gon may be tirchmſcrib'd, whoſe Difference, from 
et the Circle, ſhall. be yet leſs than the Difference 
| © between that Circle and the Netangle-Triangte; 


« and that that Polygon will be Jef chan the 
« Triangle, is abſurd ; and if it be ſaid, thet this 
« rectangled Triangle is leſs than the Circle, an 
« infcrib'd Polygon may be made, which ſhall be 


« grexrer rhan Thar Triangle; ; which i is pe. | 
1 & This cannot but be admitted a» a Drinoipls, 


„ That if two determinate Quantities, A and 
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ference. or, (by the ſecond Proportion) ee 22.6 be 
multiply d by 35, che Product will be 80a ge chis 
divided by 113, the Quotient is 71, the Circumfe- 
rence. Or, (by the third Proportion) if 22.6 be 
multiply d into 3.141593, the Product is 71.00000r8, . 
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Extend the Compaſſes from't to 20, (the Aut) that 
Extent. (turm d three ti „ from .5236) will. 
at the laſt fall uyon-qa$8.8, the ſolid Content in An- 
ches : Or, Exzend the Compaſſes from 2728 to , 
(the Cube of the Axis] that Extent will reach 
i5236 to 2 the folid Content in Feet. 


Extend'the Compalles rom 1 to- 20, (ebe Are) that 
Extent (turn'd' ewice dver from 3. 416) will ac laſt 


% 


: 
— > 


* 


fall upon £256.64, the ſuperficial Content in Inches e ; 


'Or, Extend 3he 'Campaſles from 144 to 400 {the 
Square of the Axis) that Extent will reach . 


Dewarftriction, Every Sphere is equal db a Cone. 
whoſe Kaas Fd Axis is the Radius of the 8p 
and its Baſe a Plain, equal to all the Surface of it. 


$4" tl Þ 


he Solidiry of the 


Sphere 
plying its Surface by 5-0 


Let the Squzre 4 
BCD, the — 


are generate & 
linder, the Qua- 
2 7 7 — Hemi- 4 33 
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3-1416 to 8.72, the fuperficial Content in Feet. 7 | 
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For you may conceive the Sphere to conſiſt of an 
infinite Number of 'Cones, Whoſe Baſes, raken all to- 
gether, compoſe the Surface, and whoſe Vertexes 
meet all together inthe Centre of che Sphere + Hence 

will be gain'd, by multi- 


8 24 
rant-CBD, and the | 7 
'ght-angled Trian- - 
d all three to 1 
erolve round the , 
ne BD as an Ax- | 
i Then will the 


— 
Menſeration of Solids. Part II. 


ſphere, and the Triangle Cone, all of che Came Baſs 
and Altitude. 
Then the Square of EH Sir) =D FH--QODH 
(but DH==GH.) And fince Circles are as the Square: 


of their Diameters, (by Euclid 13. 2:)the/Circle made 


8 the Revolution of EH muſt be equal to both the 
ircles made by the Moticns of FH and GH. 

"If you take the Circle made by the Revolution of 
FH from both, there will remain the Circle made by 
the Motion of GH, equal to-the Ring deſcrib'd by the 
Motion of EF. And thus ic will always be, where- 

ever you draw the Line EH or IM, GG. 

Therefore the Aggregate, or Sum, of all the Rings 
made by the Revolution of the EF*s, .muſt be equal to 

that of all the Circles made by the, Motian of the 

' GH's, i. e. the Diſh-like Solid, form'd by the revolving 

Rings, will be equal to the Cone, form'd by the Ne- 
volution of the GH's, which are the Elements of the 
Triangle ABD; that is, the Diſh-like Solid will be as 
the Cone, © of che circumſcribing Cylinder, and con 
ſequently t che Hemiſphere muſt be 5 of it: Wherefore 
the Sphere is I of the circumſcribing Cylinder, 

Let the Radins of the Sphere be r=CD, then the 
Diameter will be zr; let the Surface of the Sphere, ge- 
nerated by the rev olving Semicircle, be call'd 8, and 
that of the Cylinder, form'd by the Revolution of 
2AC=2r == Diameter, be call'd ſ. Wberefore, in 
what was juſt now prov d, the Expreſſion for the So- 

Re 
lidity of the Sphere in this Notation, will 19 8 5 


3 
8 equal to the G of the Baſe, or 
for che Peri phery' of a great Circle of a 1. 25 


Cnrve-Surface of the Cylinder will be are 3 alſo — 


will be the, Area of a great Circle, 4vy Seck. IK, of 
Chap, I. Prob. 1.) and this mulciply'd by 21, makes 
rrc, which is the Solidity of the Cylinder, by Sect. v. 
OR IE, 
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ming far ans will bj Tg to the $olidiry of 

the er e Now, ſince the Sphere is = f the 


e e 4! 2 | bl 
Cylinder, * — =——; that is, — = — == 
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Wherefore rSa rf, that is, dividing. by. Tr, S 2 
or the Surface of che Sphere, is equal ro the Carve- 
Surface of the Cylinder, but the Curye-Surface of the 
Cylinder was arc. 


Wherefore, to find the Area * the Surface of 12 g 


Sphere or Cylinder, you muſt multiply the Diameter 
(Dar) by the Circumſerence of à great Circle of the 
Sphere, we he — en of the Baſe, From this 


Notation 41 —,. , the Arcs. Ci 2 great Circle of che 


Sphere, # plainly 2 f * the Surface of the Sphere ; . | 
VE of the Sphere is Quadruple of the 


that is, ns Su 
Area of the greateſt Circle of it. 

| Wherefare, to 2rc, the Convex-Surface of the Cy- 
linder; add re, equal to the Area of both its Baſe 


will have 3tc ; which ſhews you, that the Surface of 
0 


the cylinder (including its Haſet) is to the Surface 
the Sphere as 3 to 23 or that the Sphere Is f of che 


den cylinder, in Area as well as Solidiry. ; 


Or you may prove the Sphere to be 3 Z of the Cylin- 


der of the ſame Baſe and Altitude, by Lemma VI 


foregoing, thus; 

Let AGB repreſent the ge- 
miſphere, and AIKB half the 
Cylinder; then, if the Semi- 


fix equal Parts, and Lines 

drawn parallel to AB, the Di- h 

meter, the 9 of the Leto ab, 05 * 1 
il 


. 


268 = 1 a Part 7 


will be a 3 a Numbers, bol one Term 
AH is a ſquare Number, the grhen differing by odd 


Numbers ; thar is, AH. is 36, kl 35, Sb 32, ef 27, 


cd 20, ab 1: But an infinite Series of ſuch Numbers. 
are in Proportion to an infinite Namber of Terms. 
equal to the greateſt, as 2 t0 3. And becauſe the He. 
miſphere is compos d of an infinite Number of Circles, 
whoſe Diameters are the Chords of the Semicircle; and 
_ The half Cylinder is com pos d of an infigire Namber 
of Circles, whoſe Dia meters are all equal to the Dia- 
meter of the Semicircles AB; therefore the Hemi - 
Iphere is in Proportion to the half. Cylinder, as 2 10. 
335 and, conſequently, the *whole Sphere bears the 
Lame Proportion. to the whole h | 
That the Superficies of every Sphere {or Globe) Segal to. 
I times the Area of its greatef Girele, is thus prov 5 


The Solidity of the Sphere is l of an is 
finite Number of parallel Cireles (as is aforeſaid;) con- 
ſequently, the Superficies of the Sphere will be com; 
vos d of the Peripheries of thoſe Circles: which con- 
Nicute its Solidity. _ 

Note, In the following Demonfiratious, ® ſignifies 
any Circle in general: and if any two Letters be 
join 'd to it, thus, OAB; c. then it dengtes che 

Area of ſuch a WER. Ty Ns * eee 
the e 1 0 
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Let bears, babes Axizef 7 any Sphere; theny = 20) 
conn to ove ene, of a Circle, ie 


D- Fb x Tb Hab; 1 
D x Th— OTb: Hb; 
D'x Tb== Ur. a, 
Qab+4 g.. r, (Bu. 2 
Dx Td= U er. | 1 
Dx Tf=07 r : NIEL WARES 7 
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Hence ir is evident, that the Series 0 mY or, 


Qyr, Cc. are in the ſame Ratio with Tb, Td, "TE, 


c. vis. in arichmetical Progreffion : Whence ir fol- 
lows, that the @ 7 g to the Sum of all the Circle” s 
Peripheries between T and b. e ge 

And @eT==che Sum of all che Circle's {Petter 
between T and d, Gre, 

Conſequently, that the © AT = = the Sum of all the 
Circle's Peri pheries,included berween T and C; ; that | is, 
©AT == the Superficies of the Semiſphere. | 

And becauſe [J AC [FTC == DAT, and N AC 
is equal to UTC; therefore OAT. = _ > 2 DAC, 5the | 
Superficies of the Semiſphere. . 
Conſequently, 40 AC will be the s. rebel of che 
Whole Sphere. Which Was, Gr. 
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Seher, 


From the Method here nſed in proving the whole 


| Superficies, it will be eafy. to find the'Curve-Superti- 


_ Cies of any Fruſtum, or Part of a Sfchete, that is cujt 


of by a right Line; or Plain, vis. ſuch as the Fru- 
ſtum aTm in the. laſt Scheme, whoſe. Curve · Superfi- 
cies is Oa T, as above. Therefore (becauſe J ab + 
DTb = QaT) it will be Oab * Ob = = the Curve 
| a yr that Fruſtum. 

But if the Axis TS, and Height Tb of the Fruſtum, 
are given, then it. will be TS » Th = Ua, as in 
the third Step above, which gives the Propettion or 
Theorem following, vi. A 70 

As the Axis of the N is to the whole Saperfl. 
cies of the Sphere 2: ſb is the e of ae Fruſtum 
: to its Curve-Superficies. . 

To which,. if there be added the Area of the Fru- 
ffum's Baſe, the Sum 112 be the whoſe 1 of 
the Fruſtum. | 


That the Solidity = every nes is two 7 bird, - its cir- 
op cumſtribing Cylinder, may be thus prov'd. 


According to the Work above, it appears, chat 
- Gab, Oed, ©yf, &c. do conſtitute the Solidiry of 
en 3 and that EN Der, O yr, ec. are a 
Series of Terms in A- 
„  mithmetical Progreſſion, 
„ IA being the 'great- 
ett Term, and TC the 
Number of Terme 
"therefore OAT x 1 TC 
4 e Sum of all the 
Series, by Lemma 2. 
Ad beende 7 
| l FM, Lab. Der 
rd Hed. DOyT— 
Ar yr. _ 
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I 


fore... Ez 


.c.. OB cd 
wherein [J Tb, ra, rf, Se. are u Series of 
Squares, whole Roots Tb, Ta, Tf, are in arithmeti- 


cal Progreſſiuon; (ITC being the teſt Term, and 
TC the Number of Terms ; : chives. e 
the Zum of all that Series, e 3. 

| Conſequently, © AT x+ TC: —OTCx ITC. = == 
the Sum of all the Series ©ab, Oed, Off; r. 


which conſtitute the Solidit 255 the Pair here Ard. 2 


put D'=2aTC the Axis of the Sphere; then 4D — 
4TC, and D FTC. And bn DAT UC, 
therefore SAT 58 8 1,5708 DD; 3 & 1-3708DD 
x D=20-3927D 

Again, ©TCxz — S Ab — 1 2090DDD, 


then 6.3929 DDD —o. 1209DDD = 0 2618 DD 
Solidicy, of the half he * * 


Conſequently, 0.2613DDD = 2 = 552360DD, will 


be the Colid hog of the whole Sphere, whiob -is 


equal to + of the Cylinder ; the Diameter of whoſe 
Baſe, — alfo its Height, is 2 D. 


Fer 0.7354DDD+= the Solidity of the Cylinder by 


dect V. * TW, po See bee 
e e 


i} 


From this Demonſtration it will be 417 to deduce 
or raiſe Theorems for. finding. the ſolid Content of 
any Fruſtum of a Sphere, as Tm in ty 


ut:Figure. 
For we there ſuppoſe the Pruſam Tm to 


ſtitutsd of an infinite Series df Ci: roles, which neck 
the ſame Ritio witlr all . that conſtitute ; 


the half Sphere. 


Therefore it follows, that (Tx 1 Tb: Obr 


x2 Tb will be the Sum of all the Circles interce 


between Fand b; ; cooſequently it dan be the: 
dity of that Fruſtum. 


oy 


And becauſe O ab + DO Tb=aT; "eliefore ©a wi h 
+ OTbx 3 Tb:i— OTb x+ | 
c Sab half the Diameter of che Fruſtum's Baſe ; Sata = 


Th. == the Solidiry, 


Tb its Height; and 8 = the Solidity of the Fruſtum, 


Thea © 'b=3- * ©Tb=3.1416hb ; conſe- — 


quent! 75 
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0. 5236 28; which js one Theorem for finding the 
Solidity of he Fruſtum, and ay Do ore; he in 
Words thus; 

I to three Times the Square of the Seiblfhineter 
* of: the Fruſtum's' Biſe you add the Square of the 
Height of the Fruſtum, and multiply the Sum by the 
Height of the Fruſtum, and that Product multiply'a 
by. 7236, the product will be the folid Content: 

Bur if the Axis ef the Sphere, and the Height of 


the Fruſtum, be given ; men put D Sthe Axis, b 


the Height of the Fruſfuri, and c as before; it will 
be D—hxth= cc, vis, Dh — bh cc. Then 
will 3Dhh — = nh = zech + bhh; c ventiy 
zohh — 2hbh » 0.5236 = 28. the frutum $ Solidity. 
Which is another Theorem for finding the Solidity of 
the Fruſtum, and may be expreſYd in Words thus: 

From three times the "Axis fubtract twice the 
Height cf the Fruſtum, and multiply the Remainder 
by the Square of the Height, and that Produt multi- 

_ ply by. fx this laſt Product will be the Solidity 


a 


IVR -.. the Fruſtum of 2 Sphere; 
1 5 ſuppoſe AB, (the — 
of the Fruſtum's Byſe) be 
16 Inches, and CD (the 
7 Height) 4 Inches; the So- 
lidity is ꝛequir d. 
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And if it be requir'd to find the middle Part, 
 amNK, uſually call'd che middle Zone of a Sphere ; 


* 


fuppos d that am — 


one) that bC = CB; 5 
therefore it is plain, DET) en 


ment, Tm, be taken 
from the whale Sphere, © \ © 
there will remain the, N 
middle Zone am. 


But becauſe that Work is a little troubleſome; 1 
Will here ſhew. how to raiſe.a Theorem for the do- 
EN mee IM. 


Tir, becauſe AC ="yT'=eC = a0 = TC; tte: Ml 
fore it will be AAC Her = DOyf, AC - cd 
= ed, DAC— Act Oab, % 


Here, becauſe [AC, UA, DAC, Oc. we 2 Se- 

ries of Equals, and Cb the Number of all the Terms; 

therefore AC b = the Sum of all that Series, 
; ED 5 


Db, Oe. bei a Series of 
Squares, whoſe Roots are, in arithmetical ny 
beginning at the Centre C, >iz. o, Cf, Cd, Cb, &c. 
wherein the greateſt Term is {JGb, and the Number 
of Terms is Cb; therefore-CJCb-x + Cb = the Sum of 


* 1 p 
The 2 „ 
4 889 „ Ee I 
11 3 _ WS, 4 5 
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LE LE 


' Conſequently,” the @AC x Cb: Gch aA cb = 
the Sum of all the Series Oyf, Oed, Oab, c. 
- which de conſtitute the Solidiry.of che Half Zone 


— . 


* 
2. 5 BY 


—_— 


Chap. "OM — 7 l 95 


And becauſe Dar- = Dal therefore © ©AC 0 
© 2. 5. 2000+ Ob fen e 15 
. ann 


be he Blidiry of the Half. Zone, $3496 £5 "Re | 
1 — — 1 "ex 
, 


Pays] =2AC, an, and H=bB= | 
Then OA > nb, Oab = 8M. And \ 
if we turn the. common Factor . 7854 into a Divifor,, 
1.273233 and than take che Triple of that Div iſor 
ris. 3.8197, the Reſule of the precedene Work will 
OY ny following Theorem. 


Theor DDr 
2797 97 


Which in Words is thus ; To twice the Square of 
the Axis AG, add the'Square of the Diameter of 1 
Fruſtum's Baſe (um) and divide the Sum by 3.85975 : 
then multiply the Quotient by the Heightor The 
neſs of the middle Zone, and the oft * be 
the Solidity of the middle Zone requix 


This is is hin and eaſy; it _ 900 Bang, 
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97 


X. os Synznon; 


\ Spherald. is a Solid reſembling us Dag. To 350 


the ſolid Content thereof, this is 


5 -4 F <4: 14 The R g L WW = _ 
2 | the Square of er greac- 


by the Length, and thav Product mulciply 


42 75 by 855 2 e 
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** * 2 8 
- 99 359370 \ 
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e "oa 119790. 
9 299475 
r | 
— 323367. 0220 the Solidity, 
35445 . 1 
3 445 wp 


Let AB, che Diameter ok the 


Demonſty ation. 


| r Every Spheroid is equal te of 
Cylinder, whoſe Baſe equal to wy HO 
the Spheroid pn. its * 


| Height equal to the 
5 AJ * | 


Length of © che Spheroig. LONG 
; e 24 24h, 


4 
Fier: 24 2 ad ” 
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Suppeſe. the Figure. 
N1 in the auen d 
Scheme, to repreſent 2 
Spheroid, form'd by the 
| Roration? of the Semi- - 
Ellipfis TNS, about its 
tranſverſe Axis TS, 9, 
Let B= Ta, he 
Length dine he Sphersid, 
and the Axis of its circumſcribing sphere; 790 d = 
vn the Diameter of the A Circle'of the Sphe- 
roid, 


| * 
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Sect. XV, St 2 12 8 
F 50 dd :: Ab: Gab. 


© Ab (whoſe Diameters ar Cl 3 the 
Saliditg of the Sphere. (By Seck. XL). Hep 
And the Sum of an infinite Series df ſth Circles 
as ab. viz, whoſe Diameters are Ordſnates of the 
Ellipſis) Jo conſtirute the Solldity of the Spheroid. 
Therefore DD: dd : 0.5236 D0DD: o. ran 
Sol idity A the Spheroid. Rach 5, 1) 


meter is d, and Height == D. (By Sed. v.) 


Theorems for finding the ſolid Content, either of the 


the ſame, Height with that of the Sphere 3 for, 

As the Solidity of the whole Spheres is to the So- 
lidity of: the-wtiole Spherbid':- fo is any s N 4 
Sphers. RN TIM. 7 


— +*® 
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* * * i- 
# O a 
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Then, becauſe. ITC: xc :: Ab: * Oaby by 


But o. 52 35 Ddd == + of the Cylinder, Ry bl 


5 
Now, ſrom this Proportion between the Sphere and 
its inſcxi'd;$pberaid, it will be very eaſy to deduce 


Fruſtum or rnidale Zone of any Spheroid, having 


or 


But the Sum af an infinite 9. of fuch Circles a 
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As for Inſtance; Sappoſe ir was ad do find 


the middle Zone of any 8 
Let D==TS, and dN, as dere; dak 1 
x= AM, and e = KM. e N rabe 
21 * Dia: 
Then * 7870 = an mil Zone of the hl 

| 25 200 Tf its 
ene And 65236000 whey $2 xx x che⸗ 
: 7 Foo 1 2055 6 reqt 
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being) ken inftad cf Ws 1 there: will ai 
dd 4 
This Fallowing Theorem, = ; . * = — 
mid dis We 66 he Spheroid. · Sol . 1 < 


Mete, That 391297 = * 1.2732 * 3. Ser 15. 102. 
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98 XIII. Of a Parabdlick Conor. 


Parabolick Conoid * Wen 3 an half 
A Spheroid, having its Sides ſomewhat ſtraighter. 
It is generated by ſuppoſing a'Semi-Parabola turn d 
about its Axis. To find the- folid Content thereof, 
, e 2 2 ee ee ee, 

I The R v BL E. ade 1511 51 
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: be A, the Square of the Westen in Baſe by 
+7854, and multiply that Product hy half the Height, 


8883 


that laſt product ſhall be the ſolid Content. 


F 7 Let on: 


. a 1 
. 1 8 : 1 3, 


Let Ab be a p 5 
rabolick Canoid; 1 the 
Diameter of W 

Baſe is 36 Inches, and 
its Height CD 33 In- 
ches; the Soli W 
ane g . 
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e Example of Partitioning, oat the 
Compaſſes from 2 to 12.25, that Extent will reach 
from $2.5 to 10 Squares and one Tenth, 
+>In the ſteund Example; the Cum paſſes from 
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There are ether Works bent a2 Buildin done * 
*he Carpenter, that are meaſur d by the Foor, running 
Meaſure, that is, by the Number of Feet in Length 
.only ; as Cornices, Doors and Caſes, Window-Frames, 
 Guctering, Lintels, Sommers, Skirt-Boards, Cc. 

Nets 1. In the meaſuring of Flooring "after you 
Have meaſur'd: the whole Floor, you muſt deduct out 
of it the Well-Holes for the Stairs and Chimneys ; 
and in Partitioning, for the Doors, Windows, &. 
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Wye 2, In nic@ſaring of Roofing, ſeldom any 
Deductions are made for the Holes for the Chimney- 
Shalfs. the Vacancies for Lutheren-Laghts and Sky- 
lights ; for they ure more Trouble to the Workman, 
than the Stuff which would cover is worth. 
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Flooring, Partitioning, and Ruoting were in the 
Carpenter's Work ; ſo that between the Roofing and 
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lng will be the moſt ; for the Bricklayers ſomerimes 
will require t& Hive double Meaſure For Hy pa and 
Vallies. « When Gutters are allow double Meaſure, 
the Way is to meaſure the Length alnig che Ridge- 
Tile, and by that Means rhe Meaſure of the Gutters 
becomes double ; it 18 uſual alſoro*allow double Mea- 
ſure at the BaVes, b much as the Projeftor is over the 
Plate, which is commonly about 18 af 20 Inches. 
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Fxtend the Compalles from 19 to 144, thut Ex- 

tent will reach from x. to 5.58 ; that is, 9 Inchesand” 
ſomething more than+a half. 80, if a Board bs 19 
Inches broad, if you take 7 Inches and a little more 
than a half wich your Compaſſes. from a Scale of In- 
ches, and run: that Extent along the Board, from 
End to End, zen may find how many Feet that 
Board contains or you may cut off from that Board 
any Number of Feet deſir 0. | a | 

For this Puzpoſe, there is a Line upon moſt ordina- - 

| ee with a lictle Table plac'd upon the 

End of all ſuch Numbers as excee@ the Length of che - 

Rule, as in this Jictle Table annex'd, | 


1 2 1 1 _ : us — 


E 
we 248 41312 I -| . 
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Here you ſee, if the Breadth be one Inch, the Length 
muſt be 12 Feet; if 2 Inches, the Length is 6 Feet; 
if 5 Inches broad, the Length is 2 Feet 5 Inches, & c. 
The reſt of the Lengths zre expreſ#d in the Line, - 
thus: If the Breadth be 9 Inches, you will find, it «- 
gainſt 16 Inches, counted from the other End of rhe. 
Rule; if che Breadth be 11 Inches, then a little above 
13 Inches will be che Length of a Foor, &. ELL 
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Y ſquar'd Timber is here meant all ſach as have = 
LI equal Baſes, and the Sides ſtrait and parall., ©} 
The Rules for meaſuring all ſuch Solids, is ſhew'd in 
Section II. oſ Chap. 23 to which I refer you. 
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wrought by Feet and Inches) I multipl 4 b 6 and 
then by 3⁵ becauſe 3 tig is 18. e bas 6 


Eeemple 2. If a Piece of ſquar'd Timber be'2 Peet 
9 Inches deep, and x Foot + Inches broa aud. 16 


Feet 9 Inches long, how Feet . Timber are in 
_ Piece ? ww * 


Multiply the . Mandi "ao P tege 
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Here, inſtead of multiplying by by . (Abere x: 
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Anſwer, mT PRES. 11 Inches; or, 72 Feet 93 . 


5 Scale and Compaſſes. 
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Far the 6 Example, extend the Compaſſes from 


32 ro 15 Inches, (the Side of the Square) that Extent 


will reach from 18. Feet, (the Length, being twice 
turn d over] to 28 Feet and ſomething more. 


For the lend Example, find 2 mean Propertienal 


between 19 Inches and 33 Inches, by dividing the ; 
Space between them into two equa] Parts; and the 


Compaſs Point will reſt upon . 25, Wien * 2 mean 
Propel between 19 and 33· e 


1 8 X55 © 


Then entend the. ompaiſes. 3 (be 


Proportional found) that Extent Will reach (being 
twice turn d over) from: _ n PRO 5 
1 _ andy oats nila 


. 1 2 
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A A common Ertor-is committed, for, want of Art, 
in meaſuring theſe laſt Sorts of Solids, byadding the 
Depth and Breadth together, and taking half for the 
* | Side of a mean Square. This Error, tho it be lut 
mall, when the Depth and Breadth are pretty near 
eaeeual; yet, if the Difference be great; the Error is 
very conſiderable ; for the Piece of Timber, thus 
meaſur d, will be more than the Truth, by a Piece, 
 .» whole Length is equal to the Length of the Piece of 
| Timber to be meaſur d, and the Square equal to half 
5 the Difference of the Breadth and Depth, as I; ſhall 
PF oo Eg - 
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A 22 Þ >... I fey; thesquare GHIR 
A. — E 8 is grenter an 
Ilelogram ABCD, by the 
little Square OHPL; 
for the Parallelogram 
- QPIKX is equal co the pa- 
rallelogram AEFD ; and 
+ the Parallelogram GOLQ 
gram EBCF. . Therefore 
the Square is greater than 
the Parallelogram by the 
_ <x- hich was to be proved. 
PPV ccc 
| i | 4 r prove it by Numbers, 


II , thasg the Sum ef 33 and, 
„ 2 . . 19 1s 125 the Half there- 

l of is 26; the Square of 25 if 67%; and the Product 
of the Depth and Breadth is 62%; the Difference of 
theſe two is 49, equal to the Square of half rhe Diffe- 
rence ; for the Difference between 33 and 19 is 14, 
rhe wa bereit 7, whoſe" Square in 49, Wpich 
was to be h] — ie 

| Now; if this 4% be multi ply d by 
Pierce, and that Product divised by 244, co: bring it 
bo feet, and thoſe Feet added to the true Content, the 
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Way mention d. 
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" This Rule . for all ee is-of 
- oa Thickneſs from End to „ it be: 
_Fquare,. . multangular, or round,. 


Example 1 If a piece of Timber be x8 Incher 
ee * 


- 
; 8 | | g 
1 : * - 8 
1 * ” 
Ld " 
9 ad - 
. 1 FR 1 — 
8 ” . ; 2 
* . 18 3 * 
1 F N f 2 1 
d * 9 * * * 
* 
ol * * . - % 


DA Seal ond Compaſſes. 


Erin the Compaiſes thi 7 r to 18, that Extent 
will reach from 18 10 324, the Square or Area of the 
Baſe z then extend \fram 324 to 1728, that Shrode | 
will reach down from x to 5 Inches and +of an Inch. 


Or thus: Extend the Compiſſes from 18 to 41.569, / 
that Ertent, turn d twice over from I, will at t aſt 
fall upon 5. a before. 


Note, That 44.369 in.che Guire Root of * 


| Example 2. If n Piece of Timber be 22 Pros rug 


and 15 ns Yup e Wm! * 
A root? 1 


. 22 
ö N 7 


dap Add w 50 xe; aden Extent 


wil ch from 22 to- 30; then exten 10 from 330 to 
1728, that Extent will: 
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a ſolid Foot, Se. 
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II 
There is a Line for this Purpoſe upon moſt ordinary 
Rules, with a little Table at the End of all ſuch Num- 


| bers as exceed the Length of che Rule, ſuch as this 
. : annex'd, 4 1 „ f ** | : | 7 4 f IT N i 1 4 ; $14 +, 


— © 13 9 | ones. | 
4 2 412 TA 'T | Feet, 1 
A4 


Es 


Length muſt be 144 Feet ; if two Inches be che Side 
of the Square, it muſt be 36 Feet in Length, to make 

If the Side of che Square be nor in the little Table, 
you will find. if upon the Line 3 thus, if the Side of 


the Square be 16 Inches, you will find it againſt 6 
Inches and 7 Tenths, counted from the other End of 


the Rule. 


Then, if you take the Length of .a Foot from the 
Line of Inches with your Compaſſes, and run the 
Compaſſes along the Piece, from End to End, you will 


find how many Feet are contain'd in-that Piece; or 


you may cut off any Number of ſolid Feet that ſhall. 
be defir'd ; but if the Sides of the Piece be unequal, 
ind a mean proportional Number, as is before taught, 


by dividing the Diſtance upon the Line of Numbers 
into two equal Parts: Thus, if the Rreadth: be 25 


Inches, and the Depth 9 Inches, divide the Space up- 


on the Line of Numbers, into two equal Parts, and 


Vou will find the middle Point at 15; ſo is 15 In- 
ches the giometfical mean Proportional ſought; then, 


22 look for 15 upon the Line abovemention d, 
that 7 Inches, and a little above half, will be the 
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| . Here you ſee, if the Side of the S ware be 3, the 
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Dr and ſquar'd Timber, I. mean all ſuch 2s 
Bur have unequal Baſes; that is, ſuch as i thick- 
er at one End than at the other; and ſuch are moſt 
Timber-Trees when they are hewn, and brought to 
their Squares. | 
The uſual Way to meaſure ſuch Timber, is to take 
a Square about the Middle of the Piece, which they 
take to be a mean Square: This Way, when the 
piece is pretty near as thick at one End as at the other, 
is ſomething near the Truth; but when there is a 
great Diſproportion between the Ends of the Piece, 
the Error is conſiderable. All ſuch Solids being the 
Fruſtums of Pyramids, the true Way of meaſuring 
them mnſt be by Sect. VII, Chap. 2. I ſhall give an 
Example or two, which I will work both by the true 
and falſe Ways, whereby you will ſee the Difference. 
Example 1. If a Piece of. Timber be 25 Inches 
ſquare at the greater End, and 9 Inches fquare at the 
leſler End, and 20 Feet long, how many Feet of Tim 
ber is in hat es RR 
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5 . 122 Ke 4 OR 
4 1 2 Anſwer, 42 101 whe! b) N ; To that 
OE. there is hear 1 Feet * difference. obs 5 51 


; Extend from 1 to 95 1 Extent will 3 from 


i; 25 (the ſame. Way) to 225, the Rectangle of the Sides 
df the two Baſes; then the Different -Yerween the 


"FR | - aid, Sides, 15 16-: "Extend from 3 to 16, chat Extent 5 
| will reach. from 16.0 85-333; x third gurt of 1 | 
: 8quaze 3 which added to 225, the Sum is23r0-33) MW 


Df mean Area: Then extend from 144 to 310.333, the 
5 „„ abe 24 443% 2 22,0k: 5 Oy Exten 


2 . 


Extent "will in reach, from a0 (the Jqnggh) to 43: 1 Foot, 
the Content, the tru Va- Enz. 

Extend the C rom. 12 to 175 (the Side of 
the middle Square haet Exteng wilß each from - 20, 
(the Length, being twice tutn-d over) to 40:5 Be-, 
the: Cantent by ta lf Ways - S 


Example TJ Ka piece of Timber be 32 . OS 


2 yy 


broad and 20 Inches deep at thegreater End, and 10 
Inches . broad and 6. deep at the leſſer End, and 18 


Foot 287 how many Feet al. Amber are in thas 
. Py Abe Wem! 1 . 
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Extend che Compaſſes Fo m 110 30) ther Extent 

| _—_ reach from 32 to ar ee 
Baſe. 

Then extend from 1 to 105 Abat Extent will reach 
| from 6 to 60, the Area of .the-Jeſſer Baſe: Then ex- 
tend from 1 to 60% that Extent will reich from 640 

to 38400, the Product of che two Areas 3 Find the 
Ne Root thereof, by dividing the Space between 


the greater 


400 into two equal Parts, fo you will find 
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24 
is u mein drab betunen the gets ter and leffer 
Areas: Then add the mean Proportional: and co -; . 
Areas together, and che sum is 895. 9 Which vl> 
tiply'd'by*"6, (a third Part of che Eength) by: exe 
tending from 5 to'6, chat Etent will ' zeach from 
995. 9% % n Then antand n 144 £6: 
5375.75; and that Extent will reach from x. to 37,43% 
Feet, the true Content. A 

For the falſe Way, half the um of the HBreadeha is - 
21 which is the Breadth in the Middle; and half the 
Sum of the Depths is 13: Extand from 2 to 1:3, that 
Extent wilk reach from 21 to 273, the Area of the 
middle Baſe: Then extend from 144 t 23, that 
Extent will reach from 18 (che Pength) to 34.12, . ĩ 
the Content the falſe Way. . 
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are equal. 
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HE: uſual Wag to ee. "Op 
is to girt gheq about the Middle with a String, | 

and take the fourth Part of that Girt for the Side of 

a Square, by which they meaſure the Piece of Tim - 

ber as if it way Square. . 

But that this is an Error, I ſhall make appear as 
follows. If the Circumſerence of a Cirele be 1, the 
Area will be. 7958; then the fourth Part of 1 is .25, . 
which ſquar'd. makes er 2 this they take for a. 
mean Area, inſtead of 07958 : Therefore the true 
Content always bears ſuch Proportion to the Content 
found by the aforeſaid cuſtomary falſe Way, 2307958 
to .o625 5 which is nearly as 23 to 18; ſo that in 
meaſuring by that cuſtomary falſe Way, there is 
above the one fifth- Part loſt, of what the true Con- 
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This Error, tho? it has been ſo aſren oonſuted, et 
is it grown ſo ouſtomasy in all Placer, that. Mi is. 
little Hopes of my prevailing wich Men that are ſo 
wedded to it, to embrace the Truth +4. I ſhall there- 
fore, in the following Examples, ſhew bow:.co work 
_ the true Way, and alfo che ene CGuſtomary.. 
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Extend from 12 to 24, (the fourth Part of the 


Girth) that Extent turn'd twice over from 18 Feet, 
(the Length) will at laſt fall upon 52 Feet, the Con- 
5 tent the cuſtomary Way. „ 
: Extend from 42.54 to 96, (the Girth) that Extent 
| will reach from 18 Feet turn'd twiee over, to 91.67 
1 "9s the true Content. . * 5 | 
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pn RULE i, 


iv the 1 Wee or Dry Inches of the . 
Adden Colfipetem Number &f Oyphers; chen divide 


| che white. Diameter, the Quotient found in 
I | _ the Table under the Title V. 8. gives 2 Segment; 
| Shirt muſtiply'd by the whole Content of the Caſk, 
the ProlUdft fes the Quantity of Liquor in the 
if ede Dividend was the Wer ym. br the | 
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50-3 Verſed Bing i in.the Table., _ 
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Buiig-Area 15 the Arca "af the Liquor Surface: 
Multiply the Remàäimler by the Liquor Diſtance 
from the db and the Product will ſhew what 


Quantity of Liquor is either above or under half the 


Content of the Cat. 
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Example. Let us again ſup- ane 


whoſe- Length is 40 Inches, 
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Wet Inches, SH, 26 Inches. 
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18 400, the Diſtance -of ihe + . 

Liquor $ Surface from the gung m H. * 
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Appiidiz. | Se. 


— There is a Ciſtern; whiols-Lengeh is "A 
Inches, and Breadth 54 Inches, and the mean Depth 


Is 43-6 Inches, What i is the Foncene . ? IO 


Mulciply. 84 by 5% and the product is, 4536; 
which divide by 2150, and the Quotient is 2.1097 
Buſhels, the 7 pig the Bottom at 1 Inch deep; 
which mulciply'd by the Depth 435, and the "eng 
duct is 91 98 SHA the Fake. = 
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: RY: 245 by 1 and the Product is 45080; 
which divided by 2150, the Quotient is 20.957, the 
.Area of the Baſe; which multiply'd by the mean 
Ri 15 product is 11.4 Buſhels, the Content. 
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There i is an inverted Line of Numbers upon. fome ] 
Sliding- Rules, mark'd with the Letter M, which was 
contriv'd pur poſely for gauging of Malt; and there 
is a double Line of Numbers upon the Rule, and npon 
the Slider two double Lines of Numbers; all of 
| theſe are of equal Radius, and all work together at . 
once: Thus, ſet the Length and Breadth againſt one 7 
another upon the inverted Line, and that which ſlices 
by ir; then, on the other Edge of the Rule, againſt Re 
the Depth, you will fin the' Content in Ruſhel. ei. 
Thus, in the firſt Examplez Set 54 upon the Slider Re 
againſt 84, upon the inverted Line, and then, againſt a | 
43-6 upon the other Part of * 7 bean! is i <44 22 thy 
the Slide, me 
Again, in the ſecond + DNTP fee 184 upon he "a 
| Slider to 245 upon the inverted Line; and againſt 
5-6 upon the other Part ＋ the . is 117.4 upon 
. the Hider. | 1 n. 
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1 \as, may be uſeful to the Country Graſiert 
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0 — whether any JEL in 2 field be a 
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Roard about 4 or 5 Inches bach and an Inch thick, 
either round or ſquare; an- with ; 2 Saw, cut two 
Kerfs, croſſing each other at Right-angles.; ; and bore 
a Hole in the middle of 2 back Side, to put it uftin 
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{i Ponta ther aol Piece af 3 Figure 
above: If you meaſure round, and add the oppoſite 
Sides together, and take half the Sum, (if they be not 

al). or.elſe meaſpre down abont the Middle of the 
Length and Middle of the Breadth 3 thus, the Zide 
AF/ being, meaſur'd, it will be 5.603 (that is 5 
Chains ang 69 Link and the oppoſite Side CD, is 5 
Chains 82 Links; rhe Half Sym thereof i %: And 
tbe Side BD is 10.38; and the Side AC 10%; and 
"the half Sum chereof Is 16/30 ; (it will be che ſame 


Thing if you meaſure about the Middle of the Length 
and Middle of the Breadth) then multiply chis anean 
Length and mean Breadth together, viz. 10.30 by 
* $-71, and the Product is 38.87 30; which divide by 
10, (becauſe 10 ſquare Chains is an Acre) by re- 
Rds the * Point one Place towards the 

Left oath 
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+ and;88130 Parts; which multiply by 41 and prick 


off 5 Places, and it will be 3.52720; which, 3 to- 
wands the Left hand are 3 Roads ; then multiply the, 


decimal Parts hy 40% and prick off 5 Places, and it 


will be 2, 08 ; which 2x towards the Left hand 
are 21 Perchies. : r 
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Note, The Chain here made uſe of, is 4 Poles, or 


Rods in Length; the whole Chain being 100 Links. | 


But becauſe every Man that may have Occaſion to 
meaſure a Piece of Fand can't procure a Chain, I 
will therefore ſhew. how you may meaſure à Piece of 
Land only with a Stick of half a Rod in Length; 
that is, 8 Feet and 3 Inches: Which Stick divide 
into five equal Parts, fo will the whole Rod be divi- 
ded into ten Parts, and will be thereby adapted to 
Decimal Arithmetick. e 
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will fall: Then 'meaſure the Perpendicular Ap, and 
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"then continue your Meaſure to D, and ſet down the 
Meaſure of the whole Diagonal, This Way of Mea- 
ſuring is Wo exact and true ; but the common Way 
uſed by the Graſiers and Farmers, is to meaſure round 
the Field, and to rake balf the Sum of the . 
Sides for a mean Side ; but the laſt eg Piece 
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vo oyage to 8 perform'd by Com man. 
of the late French King. Containing the anci- 

ent and modern State of the Iſlands of the Archipelago; 
as alſo of Cofiantinople, the Coaſts of the Black Sea, Ar- 
menia, Georgia, the Frontiers of Perſia, and Aſis Minor. 
With Plans of the principal Towns and Places of 
Note; an Account of the Genius, Manner, Trade, 
and Religion of the reſpective People inhabiting thoſe A 
Parts: And an Explanation of Variery of Medals and 

antique Monuments, Illuſtrated with full.Deſcrip-- 
tions and curious Copper-Places of great Numbers of 
uncommon Plants, Animals, &c, and ſeveral . 
vations in Natural Hiſtory. By M. Towrnefort, of 
the Royal Academy of Sciences, chief Boraniſt ro the 
late Freneb King, Cc. To which is prefix d. the Au- 
thor's Life, in a Letter to M. Begen - As alfa his 
Elogium, pronounc'd by M. Fonteneſſe, be ore 2 pub- 
lick Aſſembl y of the Academy of Sciences, . Adorn'd 
with z Map of the Adthor's Travels, not in the French 
Edition; done by Mr. Senex. In two Volumes. 

The Works of Monſ. Boilean, tranſlated from =p : 
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